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1.0 INTRODUCTION

Aleut World Solutions (AWS) has been contracted by the U.S. Army Joint Munitions
Command (JMC) to perform radiological Final Status Surveys following
remediation/decontamination of Sites 12, 25, and 27 located at the Naval Air Station Pensacola
located in Pensacola, FL. A map showing the location of the Naval Air Station Pensacola is
provided in Figure 1 below. A map showing the locations of Sites 12, 25, and 27 is provided in
Figure 2 below.

The work is being performed in conjunction with the selected remedy as defined in the
Record of Decision (ROD), Operable Unit 2, Naval Ari Station Pensacola, Pensacola, Fl
(TTNUS, 2009). The ROD Selected Remedy is to remediate various sites within Operable Unit
2 at NAS Pensacola. Operable Unit 2 is located in the eastern portion of NAS Pensacola.

The selected remedy reduces unacceptable exposures to contaminants in soil and
groundwater. The selected remedy for OU 2 includes removal of selected soil areas, and land use
controls (LUCs) that will limit exposure to soil, prohibit any residential use activities, limit
occupational exposure to groundwater, and restrict the use of groundwater at the sites for potable
water purposes.

Figure 1 Naval Air Station Pensacola Location Map
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Figure 2 Sites 12, 25, and 27 Location Map
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The activities to be performed include:

Providing a radiation safety briefing to staff assigned to the project who have not previously
received a radiation safety briefing.

Performing incoming equipment and material surveys.

Excavation down to an estimated maximum of 2’ below grade surface (bgs) in Sites 12 and
27 and packaging (into DOT approved shipping containers) of radiologically impacted soils.
Perform final status surveys and sampling in accordance with MARSSIM of Sites 12, 25, and
27

Providing radiological monitoring during the collection of samples.

Performing personnel surveys while the work is being performed, if necessary.

Backfilling of excavated areas following final status surveys and sampling activities.
Performing radiological release surveys on outgoing equipment and material.

Ship waste materials for disposal.
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2.1

2.0 PROJECT BACKGROUND INFORMATION

Facilities

2.1.1 Naval Air Station Pensacola

The site now occupied by Naval Air Station Pensacola has a colorful historical
background dating back to the 16th century when Spanish explorer Don Tristan de Luna
founded a colony here on the bluff where Fort Barrancas is now situated.

Realizing the advantages of the Pensacola harbor and the large timber reserves
nearby for shipbuilding, President John Quincy Adams and Secretary of the Navy Samuel
Southard, in 1825, made arrangements to build a Navy yard on the Southern tip of
Escambia County, where the air station is today. Navy Captains William Bainbridge,
Lewis Warrington, and James Biddle selected the site on Pensacola Bay.

Construction began in April 1826, and the Pensacola Navy Yard became one of
the best equipped naval stations in the country. In its early years the base dealt mainly
with the suppression of slave trade and piracy in the Gulf and Caribbean.

When New Orleans was captured by Union forces in 1862, Confederate troops,
fearing attack from the west, retreated from the Navy Yard and reduced most of the
facilities to rubble. After the war, the ruins at the yard were cleared away and work was
begun to rebuild the base. Many of the present structures on the air station were built
during this period, including the stately two and three-story houses on North Avenue. In
1906, many of these newly rebuilt structures were destroyed by a great hurricane and
tidal wave.

Meanwhile, great strides were being made in aviation. The Wright Brothers and
especially Glenn Curtiss were trying to prove to the Navy that the airplane had a place in
the fleet. The first aircraft carrier was built in January 1911, and a few weeks later, the
seaplane made its first appearance. Then, civilian pilot Eugene Ely landed a frail craft
aboard USS Pennsylvania in San Francisco Bay, and the value of the airplane to the Navy
had been demonstrated.

The Navy Dept., now awakened to the possibilities of Naval Aviation through the
efforts of Capt. W. I. Chambers, prevailed upon congress to include in the Naval
Appropriation Act enacted in 1911-12 a provision for aeronautical development.
Chambers was ordered to devote all of his time to naval aviation.
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In October 1913, Secretary of the Navy, Josephus Daniels, appointed a board,
with Capt. Chambers as chairman, to make a survey of aeronautical needs and to
establish a policy to guide future development. One of the board’s most important
recommendations was the establishment of an aviation training station in Pensacola.

Upon entry into World War I, Pensacola, still the only naval air station, had 38
naval aviators, 163 enlisted men trained in aviation, and 54 airplanes. Two years later, by
the signing of the armistice in November 1918, the air station, with 438 officers and 5538
enlisted men, had trained 1,000 naval aviators. At war’s end, seaplanes, dirigibles, and
free kite balloons were housed in steel and wooden hangars stretching a mile down the air
station beach.

In the years following World War I, aviation training slowed down. From the 12-
month flight course, an average of 100 pilots were graduating yearly. This was before the
day of aviation cadets, and the majority of the students included in the flight training
program were Annapolis graduates. A few enlisted men also graduated. Thus, Naval Air
Station Pensacola became known as the "Annapolis of the Air."

With the inauguration of 1935 of the cadet training program, activity at Pensacola
again expanded. When Pensacola’s training facilities could no longer accommodate the
ever increasing number of cadets accepted by the Navy, two more naval air stations were
created - one in Jacksonville, Florida, and the other in Corpus Christi, Texas. In August
1940, a larger auxiliary base, Saufley Field, named for LT R. C. Saufley, Naval Aviator
14, was added to Pensacola’s activities. In October 1941, a third field, named after LT
T.G. Ellyson, was commissioned.

As the nations of the world moved toward World War 11, NAS Pensacola once
again became the hub of air training activities. NAS expanded again, training 1,100
cadets a month, 11 times the amount trained annually in the ‘20s

War in Korea presented problems as the military was caught in the midst of
transition from propellers to jets, and the air station revised its courses and training
techniques. Nonetheless, NAS produced 6,000 aviators from 1950 to 1953.

Pilot training requirements shifted upward to meet the demands for the Vietnam
War which occupied much of the 1960s and 1970s. Pilot production was as high as 2,552
(1968) and as low as 1,413 (1962).

In 1971, NAS was picked as the headquarters site for CNET, a new command
which combined direction and control of all Navy education and training. The Naval Air
Basic Training Command was absorbed by the Naval Air Training Command, which
moved to Corpus Christi.

Today, the Pensacola Naval Complex in Escambia and Santa Rosa counties
employs more than 16,000 military and 7,400 civilian personnel.
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Luminous paint that contained radium began use in the early 1900’s and
continued through the 1950’s. The paint was applied to various aircraft dials and
indicators so they could be visible at night time (Ensafe, 1996).

2.1.2 Site 12

Site 12, knows as the Scrap Bins, is the Defense Reutilization and Marketing
Office Recyclable Materials center. It is a storage yard for scrap materials including
metals of all types, aircraft, scrap tires, used furniture, and a large amount of electronics.
The Final Remedial Investigation Report, NAS Pensacola, OU-2, states that in addition to
the radium contamination, soil exceedances mainly included primary/secondary metals,
polychlorinated-biphenyls (PCBs) and semi-volatile organic carbons (SVOCs) (EnSafe,
1997).

2.1.3 Site 25

Building 780 currently houses the Joint Oil Analysis Laboratory, which is used
for quality assurance analysis of oil from aircraft and vehicles. Building 780 was
constructed in 1951 to house oxygen and carbon dioxide shops. In approximately 1975, a
radium decontamination operation was moved to Building 780 (NEESA, 1983).

Approximately 5,000 to 7,000 luminous dial instruments were reworked each year
in Building 780 (NEESA, 1983).

Radium wastes from this operation were stored in a drum on site before being
disposed. In 1978, a spill occurred in the storage area between Building 780 and the scrap
yard. Approximately 25 gallons of low-level radium paint waste spilled from a ruptured,
eroded drum onto the underlying concrete floor. The waste was reportedly cleaned,
placed in a secure container, and sent to a proper disposal site. The exact location of the
spill, the details of the cleanup operation, survey details, and whether the waste reached
unpaved soil were not determined from the existing records (NEESA, 1983), (EnSafe,
1997).

2.1.4 Site 27

Records indicate that Building 709 was demolished in 1976 (NEESA, 1983). The
site is approximately 150 feet west of Building 780 and bounded by Farrar and Murray
Roads on the south and west, respectively. An adjacent parking lot north of the building
foundation is asphalt-paved, and a gravel and shell parking lot is northeast of the
foundation. All roads within the site are paved with either concrete or asphalt (EnSafe,

1997).
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Site 27, the Radium Dial Shop Sewer, extends through the remaining concrete
foundation of Building 709, which is currently a parking lot. The building foundation is 2
to 4 feet above the surrounding area (EnSafe, 1996), (EnSafe, 1997).

Beyond the building foundation, the sewer easement is unpaved. Originally, the
site consisted of a small radium dial shop in former Building 709 with a connection to the
sanitary sewer. However, the results of analysis of Remedial Investigation (RI) soil
samples collected in the vicinity of the Building 709 foundation expanded the site area to
approximately 6 acres (EnSafe, 1997).

Building 709, constructed in 1941, was used for several operations including
carburetor repair, propeller repair, painting and maintenance, various instrument shops
(including a radium paint room), and a plating shop. In 1949, a small shop in Building
709 was used to rework luminous instrument dials. Worn and damaged instruments were
returned to this shop to be stripped and repainted (EnSafe, 1997).

From 1941 to 1965, the stripping procedure required soaking the instruments in
benzene, scraping them in a benzene or water bath, or dry scraping and painting them
with radium paint under a ventilation hood. After 1965, the procedure switched to
scanning the instruments for radium and then stripping them with paint stripper and a lye-
nitric acid solution. Contaminated instrument cases were soaked in another acid solution
called “Turco” and then scrubbed with a wire brush (NEESA, 1983).

Building 709 also housed a large plating operation from 1941 to approximately
1970. The operation involved the use of 50 solution tanks ranging from 50 to 3,865
gallons in capacity. (E&E, 1992).

A routine disposal operation in former Building 709 involved washing spent
cleaning solutions and luminous paint down the drains into the sanitary sewer. The
disposed wastes from this location included cleaning solutions containing benzene, white
pigments, phosphorus, radium, and small amounts of acidic or caustic solutions. Plating
wastes from former Building 709 and shops in Buildings 604 and 649/755 were
periodically dumped through drains into the sanitary sewer. Most of the building drains
connected to a single line draining into the sanitary sewer line. From 1941 to 1948, all
wastes from former Building 709 were discharged directly into Pensacola Bay (NEESA,
1983).

From 1941 to 1962, concentrated cyanide wastes from Building 709 were
periodically dumped into the sanitary sewer. After 1962, the cyanide was drummed and
disposed 15 miles offshore in the Gulf of Mexico, although small quantities of cyanide
continued to be discharged into the sewer. Plating operations ceased in Building 709 in
1970 or 1973. Today, Building 709 has been removed, and the old building foundation is
used as a parking lot (NEESA, 1983).
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2.2

In March of 1976, decontamination of a radium paint room that was located on a
mezzanine in Building 709 was performed under the direction of RASO. A sink and
associated piping were removed and packaged into DOT approved shipping containers.
Flooring and wall materials from the mezzanine room were also removed. The piping that
led to the ground floor of Building 709 was removed to 18” below the concrete floor.

The drain line was broken off at that point and the hole in the concrete floor was filled
with concrete. The dose rate from the drain line before the hole was filled with concrete
was reading 1.2 millirem/hr on contact. The disposition of the nine containers containing
waste (105.6 ft°) from the decontamination operation was performed by the Naval Air
Rework Facility, Pensacola, FL. (RASO, 1976).

A July 1996 Technical Memorandum provides details of a Radiological
Investigation the Navy had performed of this site (EnSafe, 1997, Appendix D). The
summary of this report states that soil contamination is limited to a 30 by 50 foot area
where previous work lead to spilled or dumped radium paint. The contamination is only
in the top foot of soil. The OU2 report also identifies a small area in Site 27, apparently a
spill south of former Building 709, adjacent to an old stairway (EnSafe, 1997).

Previous Scoping Survey Activities

From 29 April, 2009 to 30 April, 2009, and then again from 25 August, 2009 to 4

September, 2009 Aleut World Solutions, LLC (AWS) was contracted by the U.S. Army Joint
Munitions Command (JMC) to perform radiological scoping surveys and sampling of Sites 12,
25, and 27 located at the Naval Air Station (NAS) Pensacola in Pensacola, Florida.

2.2.1 Site 12 Scoping Surveys (Concrete Surfaces)

Gamma scan surveys were performed with Ludlum Model-2350-1 Data Loggers
attached to a Ludlum Model 44-10 2” by 2” Nal Detectors of concrete surfaces inside of
the fenced in area (mostly north of Building 3821) at Site 12 and to west of the western
perimeter fence. The results ranged from between 3,500 gross cpm to 4,500 cpm both
inside and outside of the fenced in area.

Soil samples 0-6” in depth were collected from selected areas under the concrete
surfaces from areas east and west of the current western fence line. The samples were
sent to an off-site laboratory for gamma spectroscopy analysis (HASL-300 Method EML
GA-01-R MOD). The results of the samples are presented in Table 1 below. A map
showing the sample locations is presented in Figure 3 below. One sample result (1.61
pCi/g) was at the Derived Concentration Guideline Limit (DCGL) for Ra-226, the rest
were below the DCGL.

The off-site laboratory’s information is as follows:

Test America Laboratories, Inc.
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13715 Rider Trail North
Earth City, MO 63045

Table 1 Sample Summary Table

Bi2ld Os437 P12 P24 Ra:2%6 B
B2 | 20 |Detection| Cs-437 | 20 | Defection | P42 [ 2o [Defecton| PO-214 | 20 (Defecton| RadZ6 | 20 | Detecion | EwIS2 | 2 | Defecton
Sample Resuls | Uncertany | Limitin- | Resuts | Uncertainy | Limitin- { Results {Uncertany | Limitin-|Resuls in{ Unceranty | Limitin- {Resultsn| Uncertanty | Linitin | Resulsin | Uncertainty | Limitin

Samplels | Ve LocaionDestrpton npCiy | +pCig | pClg |mpCig| +-pCiy | pCig |mpCig| #-pClly | pCily | pCily | #hoCily | pCily | pClg | -pCly | pCly | oCly | +-pCiy | pCil Notes

NASPSIZWE | Sl Westof e 12 Under Conree Pa 0400 | 0100 | 0410 | 0005 | 0026 | 004 | 0230 | 006 | 0076 | 0420 | 009 | 0063 | 040 | 0200 | O%0 | 0010 | 0069 | 0120

!
NASPSI2MZ | Sal Westof St 12 Under ConcvefePad | 1610 0230 | 0080 | 0000 | 0090 | 0160 | 0830 | 0110 | 020 | 1700 | 020 | 00 [ 60 | 0230 | 0080 | 0060 | 00 | 0180
NASPSL2M | Sal Westof Ste 12 Under ConcvetePad | 0280 0091 | 0093 | 0007 [ 0034 | 0062 | 0269 | 0059 | 00k | 0238 | 004 | 0130 [ 020 | 0081 | 008 | 004 | 0080 | 0880
NASPSLZWA | Sal WestofSte 12 Under ConcetePa | 0493 | 00% | 0060 | 0000 | 002 | 0059 | 0144 | 0059 | 0070 | 0419 | 0067 | 0060 | 0433 | 0085 | 000 | 009 | 0065 | 01N

NASPSINS | Grave Westof e 12 Gravel 0620 | 030 | 000 | 0000 | 004 | 0076 | 0490 | 0100 | OI00 | 0710 | 0120 | 0100 | 060 | 0330 | 0200 | 0L | 0080 | 0140

NASPSIZAEL | Sal | Eastem Sideof Sie 12 Under Concrete Pad | 070 | 0067 | 0086 | 0002 | 0025 | 004 | 0537 | 0055 | 0066 | 0307 | 0064 | OG6L | 0470 | 0067 | 0086 | 0007 | 002 | 0088

NASPSIZAEZ | Sal | Eastem Sideof Ste 12 Under ConvretePad | 0650 | 040 | 000 | 0008 | 003 | 0063 | 0366 | 0079 | 0084 | 0552 | 0066 | 0200 [ 060 | 040 | 0400 | 0007 | 0080 | 040

i
NASPSIZNES | Sol | Eesem Sieof Sie 12 Under ConovetePad | 0280 | 0400 | 0430 | 0000 | 0039 | 0071 | 0282 [ 0072 | 0072 | 0376 | 0089 | 0087 | 0290 | 0400 | 0L | 0000 | 00 | 0480
NASPSIZNEY | Sol | Eesem Sieof Sie 12 Under ConovetePad | 0361 | 0099 | (0082 | 0004 | 0030 | 005 | 0220 | 0070 | 0075 | 0415 | 0078 | 0050 | 0361 | 00% | 00 | 0006 | 0068 | 040

NASPSIZWNE | Sol | Wester Sideof Sie 12 Uncer ConoetePa | 0400 | 010 | 0420 | 0030 | 000 | 0047 | 0474 | 0070 | 0087 | 0410 ] 0110 | OL0 [ 0400 | 00 | 010 | 008 | 003 | 0%

Masimum 1610 000 0530 L 1800 000
Auerager| 0528 000t 021 051 0528 0006
Standard Devigion:| 0408 0t 01142 040 0408 0025
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Figure 3 Site 12 Below Concrete Surface Sample Map
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2.2.2 Site 12 Scoping Surveys (Asphalt, Gravel, Soil Surfaces)

Gamma scan surveys were performed with Ludlum Model-2350-1 Data Loggers

attached to a Ludlum Model 44-10 2 by 2” Nal Detectors of asphalt, gravel, and soil

10
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surfaces inside of the fenced in area (mostly east of Building 3821) at Site 12. The results
ranged from between 3,000 gross cpm to 275,000 cpm.

Biased soil samples were collected from the areas that were surveyed. Two of the
samples were depth samples collected at 3° bgs and two samples were collected from the
bottom of the catch basins located in the southern area. The samples were sent to an
offsite laboratory for gamma spectroscopy analysis. The sample results were between
0.22 pCi/g and 947 pCi/g for Ra-226.

The results of the samples are presented in Table 2 below. A map showing the
gamma scan survey results and sample locations is presented in Figure 4 below.

Table 2 Sample Summary Table

Bi-214 Cs-137 Ph-212 Ph-214 Ra-226 Eu-152
Bi-24 | 20 |Detection| Cs-137| 26  [Detection| Pb-22| 20  |Detection| Pb-214 | 26 |Defection|Ra-226 | 26  |Detection| Eu-152 | 26 |[Detection

Sample Resultsin| Uncertainty | Limitin | Results | Uncertainty | Limitin | Results | Uncertainty | Limitin | Results | Uncertainty | Limitin | Results | Uncertainty | Limitin | Results | Uncertainty | Limitin
SampleD# | Matix LocationDescription pCily | -pCly | pCilg |inpCilg| +-pCilg | pCily |inpCily| +-pCilg | pCily |inpCilg | +-pCily | pCily (inpCily| +-pCily | pCily |inpCily| +-pCily | pCilg Notes
NASPSI2L [ Sa SIW Side of Sie 12 Westof Buiding 3821 0440 | 0110 | 0120 | o076 | 0033 | 0031 | 0660 | 0100 | 0400 | 0660 | 0100 | 0060 | 040 | 0410 | 0420 | -0009 | 0089 | 0160
NASPS122 [ Sa SIW Side of Sie 12 Westof Buiding 3821 0400 | 0100 | 00% | 004 | 0031 | 008 | 0429 | 0081 | 0070 | 0456 | 0097 | 0098 | 0480 | 0410 | 0090 | 0004 | 0080 | 0110
NASPS123 | S SIW Side of Sie 12 Westof Buiding 3821 0400 | 0110 | 00% | 0031 | 0028 | 0044 | 0473 | 0089 | 008 | 0509 | 0083 | 0091 | 0400 | 0410 | 0090 | 0009 | 0088 | 0.0
NASPSI24 | Sa S Side of e 12 South Westof Bulding 3820 | 0440 | 0120 | 0100 | 014 | 0038 | 0022 | 0400 | 0100 | 0100 | 058 | 0200 | 0078 | 040 | 0120 | 000 | 0032 | 0061 | 0100
NASPS125 | Sa SIW Side of Site 12 South Westof Bulding 3820 | 0420 | 0100 | 0030 | 0009 | 002 | 0057 | 0420 | 0120 | 0120 | 0349 | 0078 | 0093 | 0420 | 0400 | 0090 | 0000 | 0400 | 0180
NASPSI26 | Sal SV Side of Site 12 South Westof Buldng 3821 | 0221 | 0083 | 0120 | 0049 | 0033 | 0048 | 0359 | 0081 | 008 | 0415 | 0081 | 0064 | 0220 0083 | 0420 | 0025 | 008 | 010
NASPS12T [ S SW Side of Site 12 South of Bulding 3821 0260 | 0100 | 0140 ] 0000 | 0034 | 0064 | 0304 | 0078 | 0076 | 032 | 0082 | 010 | 0260 | 0400 | 0140 | -00%6 | 007 | 0130
NASPS128 | Sa SIW Side of Ste 12 South Eastof Bulding 3820 [ 0590 [ 0120 | 0080 | 0365 | 0069 | 0037 | 0620 | 0100 | 009 | 0710 | 0110 | 0080 | 0590 | 0420 | 0080 | 0083 | 0077 | 0140
NASPS129 | Sa SIW Side of Ste 12 South Eastof Bulding 3820 | 0370 [ 0.0 | 0150 | 0060 | 0041 | 0061 | 0450 | 0120 | 0240 | 0411 | 009 | 0420 | 0370 0410 | 050 | 0006 | 0400 | 0190
NASPSI210 | Sal SE Side of Site 12 South Eastof Bulding 3820 | 52710 | 0440 | 0170 | 0038 | 002 | 0089 | 0310 | 0110 | 0430 | 570 | 0440 | 050 | 5210 | 0440 | 0470 | 0050 | 0140 | 0240
NASPSI241 | Sol SE Side of Sie 12 South Fastof Bulding 382 | 10700 [ 0790 | 0210 | 0025 | 0080 | 0140 | 0380 | 0130 | 0160 | 10500 | 0720 | 0260 | 10700 079 | 0210 | 050 | 020 | 030
NASPS1212 | Sl SE Side of Sie 12 South Eastof Bulding 3820 | 42800 | 2600 | 0400 | 0207 | 0071 | 0097 | 0440 | 0230 | 0300 | 43600 | 2700 | 0500 | 42800 2600 | 0400 | 2040 | 0400 | 06%0
NASPS1243 | Sl SE Side of Site 12 South Eastof Buiding 3820 | 947000 | 55000 | 2000 | 0200 | 1300 | 2200 | 0300 | 3300 | 4300 | 90000 | 56000 | 3000 |%47.000{ 55000 | 2000 | 43200 | 3300 | 3700
NASPS1214 | Sl SE Side of Site 12 East o Buiding 3821 94300 [ 5700 | 0600 | 0060 | 0140 | 0240 | 0330 | 0820 | 1300 | %6200 | 5700 | 0700 | %4300 5700 | 0600 | 4700 | 0830 | 1000
NASPS12-15 | Sl SE Side of Site 12 East o Bulding 3821 0600 | 0130 | 0070 | 0120 | 004 | 0082 | 0230 | 0069 | 008 | 0500 | 0400 | 0100 | 0600 | 0430 | 0070 | 0000 | 0098 | 0180
NASPS12-16 | Sl SE Side of Site 12 East o Bulding 3821 40400 | 2500 | 0400 | 0000 | 0095 | 0360 | 000 | 3800 | 0400 | 41400 [ 2500 | 0400 | 40400 | 2500 | 0400 | 1800 | 0380 | 0610
NASPSI2A7 | Sl SE Side of Ste 12 East o Buiding 3821 0860 | 0140 | 0080 | 0184 | 0045 | 0019 | 0285 | 0078 | 00 | 0780 | 0120 | 0080 | 0860 | 0140 | 0080 | 0003 | 0079 | 0140
NASPS1218 | Sl SE Side of Site 12 East o Buiding 3821 20200 [ 1300 | 0200 | 020 | 0098 | 0099 | 0470 | 0180 | 0220 | 20800 | 1300 | 0300 | 20200 1300 | 0200 | 1050 | 0250 | 043
NASPS1219 | Sl SE Side of Site 12 East o Bulding 3821 15400 [ 100 | 0300 | 0038 | 0086 | 0450 | 0550 | 0170 | 0200 | 4900 | 1000 | 0300 | 15400 1100 | 0300 | 0530 | 0250 | 0480
NASPS12-20 | Sl SE Side of Site 12 East o Bulding 3821 0450 | 0120 | 0120 ] 015 | 0050 | 0089 | 0238 | 0088 | 0400 | 0460 | 0110 | 0410 | 0450 | 0420 | 0420 | 0006 | 0080 | 0140
NASPS1221 | Sl SE Side of Sie 12 South Eastof Bulding 3820 | 0620 | 0160 | 0240 | 0600 | 0100 | 0040 | 0460 | 0120 | 0410 | 0680 | 0430 | 020 | 0620 | 0160 | 010 | 0007 | 0083 | 0170
NASPSIZA3D | Sa SE Side of Sie 12 South Eastof Bulding 3820 | 2580 | 0270 | 0120 | 0050 | 0041 | 0064 | 0409 | 0098 | 009 | 2590 | 0240 | 010 | 2550 | 0200 | 0420 | 000 | 0410 | 0180 |3 Deph
NASPSIZ-D | Sal SE Side of Site 12 East o Bulding 3821 0710 | 0140 | 0240 ] 0006 | 0034 | 0060 | 0258 | 0085 | 0410 | 1000 | 0450 | 0090 | 07700 | 0140 | 0140 | 0050 | 0400 | 0180 |3 Deph
NASPS12-D1 | Seciment Site 12 Caich Basi/NE of Bulding 3821 0254 | 0086 | 0120 ] 0005 | 0028 | 0050 | 0300 | 0110 | 0410 | 0303 | 0082 | 0097 | 0254 | 0086 | 0420 | 0000 | 0090 | 0160
NASPS12:02 | - Sediment Site 12 Cateh BasinWest of Buiding 3821 050 | 0130 | 0140 ] 0037 | 0039 | 0083 | 0480 | 0120 | 0140 | 0720 | 0120 | 020 | 050 | 0430 | 0140 | 0030 | 0410 | 0190
NASPSIZWP-L|  Soil Composite Waste Profle Sample 92500 [ 5600 | 0600 | 000L | 0180 | 0300 | 0630 | 0310 | 0470 | %00 | 5800 | 0700 | %250 5800 | 0600 | 4290 | 0830 | 1000
Maximum:{ 947.000 | 080 | 0660 980,000 947,000 320
Average:| 49186 | 0082 | 0362 5079 49186 203
Standard Deviation:| 184999 | 0149 | 0205 190440 184999 8483
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Figure 4 Site 12 Southern Area Sample Location Map
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Based on the results of the gamma scan surveys and soil sampling, an area
approximately forty one feet by two hundred feet and two foot in depth will have to be
remediated in order to meet the soil cleanup standards.

2.2.3 Site 12 Waste Profile Samples

Waste profile soil samples were collected and sent to an offsite laboratory for
Toxicity Characteristic Leaching Procedure (TCLP) analysis. Based upon review of the
sample analysis, there is no mixed waste anticipated.

The results of these samples have been forwarded to the disposal facility for
approval of the waste streams prior to disposal.

2.2.4 Site 25 Scoping Surveys (Outside Areas)

I-minute fixed alpha/beta direct measurements were collected with a Ludlum
Model 2360 Data Logger using a Ludlum Model 43-93 large area alpha/beta scintillation
detector on the concrete pad areas outside of Building 780 where a radium spill occurred
in the past. The survey was biased towards areas (cracks, seams, etc.) where the potential
of contamination would be greatest. A total of twenty-five reading were collected. The
results of the survey indicated a few small areas of elevated activity most likely due to
naturally occurring radioactive material in the concrete.

Gamma scan surveys were also performed with a Ludlum Model-2350-1 Data
Logger using a Ludlum Model 44-10 2” by 2 Nal detector along the entire perimeter
(out 2’ feet) of the concrete pad behind Building 780. No detectable activity above
background levels were found during this survey.

Based up the results of the scoping surveys it is anticipated that no remediation
will be required in this area following the performance of Final Status Surveys (FSS).
Performance of the FSS surveys will confirm that the area surfaces are below the DCGLs
for surface contamination as defined in Table 7 of this plan. Table 3 below presents a
summary of the survey results.

Survey reports providing the gamma scan data and sample locations from the
first scoping survey effort were provided in the Scoping Survey Report, Sites 12, 25, and
27, NAS Pensacola, Pensacola, FL, Rev. 1, June 29, 2009. (AWS, 2009)

13



Final Work Plan and Final Status Survey Plan Section 2.0
NAS Pensacola Sites 12, 25, and 27 Rev. 1
Aleut World Solutions

Table 3 Building 780 Outside Concrete Pad Survey Summary Table

Average Maximum  Average Net Average Net Maximum Maximum
Survey Gross Gross Gross Gross Beta Net Gross Net Gross
Area Alpha_ Alpha_ Alpha_ Results in Alpha_ Beta Results
DCGL in DCGL in Results in dom/100cm? Results in in
dpm/100cm? dpm/100cm? dpm/100cm? P dpm/100cm? dpm/100cm?
Building
780
Outside 100 300 20 157 158 629
Concrete
Pads

2.2.5 Site 25 Scoping Surveys (Inside Building 780)

2-minute fixed alpha/beta direct measurements were collected at random locations
with a Ludlum Model 2360 Data Logger using a Ludlum Model 43-93 large area
alpha/beta scintillation detector in the nine rooms inside of Building 780. Surveys were
biased to where the potential for contamination would be considered the greatest. The
results of the survey indicated a few small areas of elevated activity most likely due to
naturally occurring radioactive material in the walls (old red brick) of some of the rooms.
A summary of the survey results are presented in Table 4 below. Copies of the surveys of
the rooms, along with maps are presented in this plan in Attachment #3.

Table 4 Building 780 Room Survey Summary Table

Average Maximum Average Maximum Maximum
Fixed Gross | Maximum Net Net Fixed Removable Net N[
Alpha Fixed Alpha Beta Results Gross Removable Removable
DCGL in Results in o Alpha Alpha Results  Beta Results
dpm/100cm?®  dpm/100cm? dom/100cm?  PCGL in in in
P dpm/100cm?®  dpm/100cm?  dpm/100cm?
Room #1 100 24 988 20 4 60
Room #2 100 19 -117 20 2 60
Room #3 100 19 324 20 5 108
Room #4 100 24 164 20 5 70
Room #5 100 29 756 20 2 82
Room #6 100 19 465 20 2 48
Room #7 100 19 344 20 2 61
Room #8 100 19 812 20 0 65
Room #9 100 19 247 14 20 2 73
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2.2.6 Site 27 Gamma Scan Surveys

cpm.

2.2.7 Site 27 Soil Samples

Gamma scan surveys were performed with a Ludlum Model-2350-1 Data Logger
using a Ludlum Model 44-10 2” by 2” Nal detector of the southern outside perimeter
grassy area of old Building 709. The results ranged from between 3,500 cpm to 75,000

Ten surface soil (0-6” in depth) samples and two asphalt samples were collected
from various areas south of the old Building 709 location that were surveyed by gamma
scan and sent to an offsite laboratory for gamma spectroscopy analysis. The samples

results were between 0.40 pCi/g and 138 pCi/g for Ra-226.

A summary of the results of the sample analysis is presented in Table 5 below.

Table 5 Site 27 Sample Summary Table

Bi-214 Cs-137 Pb-212 Pb-214 Ra-226 Bi-212
Bi-214 206 | Detection | Cs-137 20 Detection | Pb-212 20 Detection | Pb-214 20 Detection | Ra-226 20 Detection | Bi-212 20 Detection
Sample Resultsin [ Uncertainty | Limitin | Results | Uncertainty [ Limitin [Resultsin|Uncertainty [ Limitin | Results |Uncertainty+/{ Limitin | Results [Uncertainty+4 Limitin |Resultsin | Uncertainty | Limitin
Sample ID#|  Matrix Location/Description pCily | +-pCilg | pCil |inpCilg | +-pCily | pCilg | pCilg | +-pCilg | pCilg |[inpCilg | pCilg pCily | inpCilg | pCily pCily | pCilg | +-pCilg | pCily Notes

NASP-1 Soi South of Old Bulding 709 6.080 0590 0230 | 0680 0130 0090 | 0440 0.160 0180 [ 6620 0570 0200 | 6.080 0590 0.230 0.300 0520 0870
NASP-2 Soi South of Old Building 709 25710 | 0330 | 0460 [ 0193 | 0083 [ 0077 | 0270 [ 0200 [ 0120 [ 2700 [ 0270 0.40 | 2570 0330 0160 | 0060 | 0300 0550
NASP-3 Soi South of Old Bulding 709 4030 0420 0130 | 0179 0071 0077 | 0370 0120 0130 [ 3480 0.370 0190 [ 4030 0420 0130 0.200 0450 0.780
NASP-4 Soil South of Old Building 709 13.800 1,000 0300 | 0460 0170 0160 | 0350 0190 0230 | 14400 1.000 0.300 | 13800 1000 0300 0.550 0610 0990
NASP-5 Soi South of Old Bulding 709 4920 0430 0130 | 02712 0.080 0069 | 0530 0.160 0170 [ 5060 0.450 0200 | 4920 0430 0130 0.150 0.360 0610
NASP- Soil South of Old Building 709 25.600 1800 0400 [ 0220 0.150 0240 | -0.050 0630 0440 | 26900 1800 0500 | 25.600 1800 0400 2300 1100 1600
NASP-7 Soi South of Old Bulding 709 3.760 0410 0180 | 1200 0.160 0080 | 0400 0.140 0150 [ 3800 0370 0200 [ 3760 0410 0.180 0170 0370 0.650
NASP-8 Sail South of Old Building 709 138.000 8300 0.800 0.001 0.270 0460 -0.200 2.200 1900 [ 141.000 8.400 1000 | 138.000 8.300 0.800 11.100 2.000 3.200
NASPS27-1|  Asphalt South of Old Building 709/SE Side 1420 0240 0170 | 0000 0.069 0120 | 2980 0.280 0160 [ 1500 0.220 0.180 1420 0240 0170 2610 0.650 0460
NASPS27-2 Sal South of Old Building 709/SE Side 0400 0.120 0.100 0.034 0.034 0.053 0537 0.090 0078 0453 0.090 0.077 0400 0.120 0.100 0.330 0.240 0.340
NASPS27-3|  Sol East of Old Building 709/South End 0440 0120 0110 | 0097 0.022 0019 | 0202 0073 0079 [ 0549 0.089 0081 | 0440 0120 0110 0.080 0.240 0430
NASPS27-4|  Asphalt South of Old Building 709/Central 1.250 0200 0160 | -0.001 | 0027 0050 | 2220 0230 0160 [ 1.450 0.190 0.140 1.250 0200 0.160 1.830 0.580 0500

Maximum: 138.000 1.200 2.980 141,000 138.000 11.100

Average:| 16.856 0278 0671 17.326 16.856 1640

Standard Deviation:| 38.826 0.355 0941 30678 38.826 3119

Survey reports providing the gamma scan data and sample locations from the
first scoping survey effort were provided in the Scoping Survey Report, Sites 12, 25, and
27, NAS Pensacola, Pensacola, FL, Rev. 1, June 29, 2009. (AWS, 2009)

Maps showing the sample locations and gamma scan survey results from the
second scoping survey effort are provided in this plan in Attachment #4.

Based upon the results of the gamma scan surveys and soil sampling, an area
approximately thirty five feet by fifty feet in area, and one to two foot in depth will have
to be remediated in order to meet cleanup standards. Some limited asphalt and concrete
surface removal will also have to be performed.
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2.2.8 Site 27 Waste Profile Samples

Waste profile soil samples were collected and sent to an offsite laboratory for
TCLP analysis. Based upon review of the sample analysis, there is no mixed waste
anticipated.

2.3 Old Building 709 Drain Lines

The locations of two old drain lines were discovered and marked in the field during the
second site survey effort. One of the lines appears to be the drain line from the radium paint
shop detailed in the 1976 RASO report (RASO, 1976). The other drain line’s origin is unknown
at this time. These lines will be investigated further during this phase of work. Efforts will be
made to trace the line’s downstream locations. This will be accomplished by electronic tracing,
smoke testing, or other suitable means of line tracing.

Figure 5 shows the approximate locations of the drain lines.

Figure 5 Old Building 709 Drain Line Map

-
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2.4 License Number, Status, and Authorized Activities

All work detailed in this plan will be performed under the AWS Nuclear Regulatory
Commission (NRC) Broad Scope Radioactive Materials License 50-29273-01.

A Memorandum of Understanding (MOU) will be completed between the Navy and
AWS prior to the start of the remediation and survey activities defining the license
responsibilities between the two organizations.

17
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3.0 RADIOLOGICAL CONTROL REQUIREMENTS

3.1 Radiation Work Permit

A Radiation Work Permit (RWP) shall be prepared and will specify the activities to be
performed and all radiological safety requirements for the work. All personnel assigned to site
work will be required to read and sign the RWP, acknowledging that they understand the
requirements of the RWP, prior to beginning work.

The RWP will also be used as an information document for industrial safety. Hazards
other than radiological may be included in the RWP so proper protective actions can be taken for
all potential hazards. The RWP will clearly specify the need for a briefing on the radiological
conditions present in the work environment.

The RWP shall list tasks and specific levels of protection for each worker covered by the
RWP. The RWP shall also detail the dosimetry requirements, the protective clothing
requirements, and the expected radiation and contamination levels to be encountered during the
field survey activity.

3.2 Personnel Monitoring and Dosimetry

Even though the planned work consists of excavation, equipment and area surveys and
potential minor decontamination efforts, and the likelihood that personnel will receive any
external or internal exposure is considered minimal. Aleut World Solutions administrative
policies require the use of external dosimetry on any field project that has the potential for
exposure to radioactive material.

The Project Manager (or designee) is responsible for ensuring that all AWS personnel
assigned to perform the work (employees, vendors, contractors, and visitors) are appropriately
monitored for exposure to ionizing radiation. Each individual working at the site shall wear the
dosimetry devices specified in the RWP. Personnel shall be issued a thermoluminescent
dosimeter (TLD). The issuance of monitoring devices shall be documented on a Badge Issue
Log and furnished to the vendor that processes the TLD’s
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3.3  Proper Location for Wearing Dosimetry Devices

Unless otherwise directed by the PM (or designee), personnel monitoring dosimetry shall
be worn on the front of the body between the neck and the waist. When circumstances are such
that other parts of the body could potentially receive a significantly greater dose, the PM may
instruct the individual to wear the dosimetry in a more representative location, or may specify
additional dosimetric devices. Due to the anticipated low exposure rates at the sites, it is not
anticipated at this time that perimeter environmental TLD’s will be required.

3.4  Official Exposure Determination and Project Dose Estimate

AWS will be responsible for distributing and collecting the dosimetric devices. The
official and permanent record of accumulated external dose received by individuals is obtained
from the processing of the personnel monitoring devices (TLDs) by an approved vendor. Once
the processing of the personnel monitoring devices has been completed, personnel will be sent a
hard copy record (NRC Form 5) of their exposure.

Due to the low exposure rates in the work areas, total crew Total Effective Dose
Equivalent (TEDE) is expected to be <5 mrem.

The NRC annual exposure limits for occupational exposure to radiation as found in 10
CFR Subpart C, Part 20.1201 are as follows:

e 5Rem TEDE

e 50 Rem; Sum of Deep Dose Equivalent (DDE) and the Committed Dose
Equivalent (CDE) to any individual organ or tissue other than the lens of the eye.

e 15 Rem; Lens Dose Equivalent (LDE) to the lens of the eye.

e 50 Rem; Shallow Dose Equivalent (SDE) to the skin of the whole body or to the
skin of any extremity.

3.5  Lost or Damaged Dosimetry Devices

Individuals shall immediately notify the PM (or designee) if they lose or damage their
dosimeter. A thorough search shall be made for any dosimeter reported lost. Personnel whose
exposures are being investigated shall be excluded from work in radiologically controlled areas
until the investigation is completed and documented and dosimetry devices reissued. In the event
of lost or damaged TLD devices, the PM shall investigate the exposure conditions and assign an
external dose for the individual, with concurrence of AWS program management.
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4.0 SITE PREPARATION, EQUIPMENT AND PERSONNEL

4.1  Accessibility

Access to the active work areas will be controlled using temporary fencing, barricades,
and/or boundary rope/tape. The appropriate postings will be displayed. This will limit access to
only those personnel performing work in the areas.

4.2  Office Space and Restroom Facilities

Temporary office space and restroom facilities will be utilized during the task.

4.3  Soil Laydown/Bin Storage Area

It is anticipated at this time that areas (southern portion) of the former Building 709
footprint (presently a parking lot area) will be used for bin storage and soil laydown areas. Figure
6 presents a satellite image of the proposed laydown/storage area.

Figure 6 Soil Laydown/Staging Area Map
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4.4  Soil Laydown/Bin Storage Area Pre Job Surveys

The area will undergo a 50% gamma scan survey following completion of work to
identify areas of elevated activity. If any areas exceed the investigation level (established at 3¢
(standard deviations) above the established background levels), further measurements will be
taken to confirm the initial result, and as appropriate, to quantify the area of elevated residual
radioactivity that may require further action or remediation.

In addition, 16 systematic 2- minute gross alpha-beta direct measurements will be
collected in the area. If any areas exceed the investigation level (established at 90% of the DCGL
for surface contamination), further measurements will be taken to confirm the initial result, and
as appropriate, to quantify the area of elevated residual radioactivity that may require further
action or remediation.

45 Electrical Power

Portable generators will be used to provide electrical power in the work areas where it is
needed.

4.6  Temporary Fencing

Temporary fencing will be used to restrict access to work areas where needed. If
permanent fence lines at Site 12 have to be removed to facilitate excavation, temporary fencing
will be used to restrict access to these areas. The permanent fence line will be replaced/repaired
after excavation and backfill activities have been completed.

4.7  Area Posting and Access Control

In order to minimize unauthorized access to, and/or removal from the site of radioactive
material(s), application of appropriate security protective measures will be exercised (i.e.,
temporary fencing with locked gates, boundary ropes with warning signs). Licensed radioactive
sources and devices, as well as non-exempt quantities of radioactive materials in non-permitted
sources, must be routinely inventoried and documented as such. Identification of locations where
radioactive materials are present will be accomplished with the use of conspicuous postings
compliant with Title 10 Code of Federal Regulations (CFR) Part 20.

Only pre-authorized areas will be used to store radioactive materials at NAS Pensacola.
These areas will be selected with concurrence of RASO and the appropriate NAS Pensacola Base
personnel. Security measures for these areas will be coordinated with the appropriate NAS
Pensacola Base Personnel.

Radioactive material handling activities must be performed in a manner to ensure:

e Access to areas is restricted where radioactive materials are known to be present
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e Surveys of radioactive materials storage areas are completed at least weekly
4.8  Import Backfill Soil

Efforts will be made to use a source of import backfill soils that is currently approved by
the Florida Department of Environmental Protection (Florida DEP) for use in the Petroleum
Cleanup Program. If a source of backfill material is chosen that is not currently approved by the
Florida DEP sampling will be required prior to use. In either case, grab samples will be
collected at a frequency of one sample per every 500 cubic yards of material from the borrow pit
of the provider. The samples will be sent to an off-site laboratory for analysis. The analysis will
include:

Volatiles

Semi-volatiles

Base/Neutral Compounds

Acid Extractables

RCRA Metals

Pesticides

Petroleum Range Organics (FL-PRO)

Radionuclide’s (Gamma Spectroscopy, to include Ra-226)

The results of the sample analysis will be compared to the Florida DEP Soil Cleanup
Target Levels (SCTL’s) as defined in the ROD. Soils exceeding the SCTL’s will be not used for
backfill material.

The off-site laboratory’s information is as follows:

Test America Laboratories, Inc.
13715 Rider Trail North
Earth City, MO 63045
4.9  Training
Prior to the start of work, all site personnel, including subcontractors, will attend a

briefing that will discuss radiological conditions and radiological controls that will be
implemented at the site.

4.10 Underground Utility Location
At least 48 hours prior to the start of excavation activities, a call must be placed to

Sunshine State One Call at (800) 432-4770 to locate and mark underground utilities in the
excavation area.
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411 Excavation Permit

An excavation permit will be completed and submitted to the appropriate NAS Pensacola
Base personnel, and to Irby Engineering at least 30 days prior to the start of excavation activities.

4.12 Incoming Bin Surveys/Inspection

Upon arrival at the site, the 20-25 cubic yard intermodal roll-off bins will undergo
incoming radiological surveys. The external and internal surfaces of the bin will be surveyed. The
surveys will consist of fixed and loose surface contamination surveys for gross alpha-beta
activity and exposure rate surveys. The results of the surveys will be compared to the applicable
DOT limits set forth in 49 CFR Parts 173.441 and 173.443. If the results of the surveys are above
the DOT limits, further actions (decontamination and/or return of the bin to the originating
location) will be required.

The bins will also be inspected prior to use, the inspection will include, but not be limited
to the following:

4.12.1 Container Outer Surface Condition

Inspect the outer surface of the container (lid included) for conditions that could
compromise the integrity of the container (for example, holes, cracks, bulges,
deformations, dents, and evidence of severe corrosion).

If present, inspect the lid lifting rings and attachment points for damage and signs
of fatigue.

4.12.2 Container Inner Surface Condition

Inspect the inner surface of the container (lid included). Inspect for holes, cracks,
bulges, deformations/dents, and evidence of severe corrosion, which could compromise
the integrity of the container.

Note: For both outer and inner surface conditions, minor corrosion and paint
flaking is acceptable.

4.12.3 Container Closure

Inspect the lid gasket for deformations, cracks, bulges, and other conditions which
could compromise the sealing of the container.
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4.13

Inspect the gasket-seating surface of the container for cleanliness and debris.
Remove any foreign debris and clean the seating surface (as necessary) to ensure proper
sealing of the lid.

If present, inspect lid closure bolts for damage and/or signs of fatigue.

If present, inspect the Locking Ring/Ring Bolt/Jam Nut (such as 55-gallon drums)

for damage and or signs of fatigue.

Personnel

Task personnel will consist of the following:

Project Manager - Responsible for the overall operations and safety of the project team.

The Project Manager will also act as the onsite Radiation Safety Officer (RSO) for the project.

Health Physics Technicians - Perform surveys, sampling operations and supervise any
decontamination efforts if required.

Equipment Operator - Operate heavy equipment used to support remediation activities.

Decontamination Technicians - Perform decontamination efforts as required and provide
general labor support.

Truck Drivers- Operate trucks for the movement of waste containers between the
storage/staging area and excavation areas, and also between the storage area and the rail
loading facility.

Visionary Solutions, LLC- Visionary Solutions, LLC personnel will be responsible for
scheduling logistics of the waste being packaged and transported to the disposal facility.
They will provide truck support for bin movement and support functions at the rail
loading facility.

All AWS personnel will be trained and experienced at the tasks to be performed.
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5.0 SOIL REMOVAL AND EXCAVATION ACTIVITIES

The estimated dimensions of the excavation areas on the southern perimeter of old
Building 709 (Site 27) are ~ 50’ by ~ 35’. The depth of the excavation is estimated to be 1’ to 2’
below grade surface. Some asphalt and concrete surfaces will also need to be removed. The
estimated dimensions of excavation areas in the south eastern area of Site 12 are ~ 41” by 200°.

There are some small areas outside of the eastern fence line at Site 12 the will require
remediation. Temporary fencing will be used in these areas to restrict personnel access.

The depth of the excavation is estimated to be 1’ to 2’ below grade surface. The
estimated volumes of waste are ~ 129 cubic yards from Site 27 and ~ 599 cubic yards from Site
12. Figure 7 presents a map of the excavation area at Site 27, and Figure 8 presents a map of the
excavation area at Site 12.

Figure 7 Site 27 Excavation Area
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Figure 8 Site 12 Excavation Area

5.1  Storm Water Management

Prior to beginning the excavation, sandbag or straw bale berms will be installed
downgradient and upgradient of any excavation where the runoff may lead to open storm drains,
as well as to prevent storm water run-on from areas outside of the excavation. Any storm drains
located within 50 feet of the excavations and not a part of the removal action will be surrounded
with sandbags and the storm drain covered with filter fabric.

5.2  Radiologically Impacted Soil Removal

Soil removal will be accomplished using a backhoe and front end loader combination.
For confined areas, a mini excavator will be used. The soil will be excavated with the
backhoe/and or mini excavator and placed directly into a front end loader. The front end loader
will then place the excavated soils directly into the DOT approved waste container for disposal.
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Once full, the container will be placed into the bin storage to await weighing and transport to the
rail facility.

5.3  Concrete Slabs, Asphalt, Abandoned Wells

In-place excavated abandoned wells, asphalt, concrete slabs, etc. will be screened
manually for alpha and beta/gamma emitters. The surveys will consist of alpha-beta and gamma
scans and alpha-beta direct measurements. The results of the surveys will be compared to the
DCGL’s presented in Table 7 of this plan. Radiologically contaminated material identified
during these surveys will be downsized and placed into a DOT approved (20-25 cubic yard
intermodal roll-off bin) waste container.

5.4  Dust Suppression

A water truck will be used to lightly wet the soils if dust levels increase during
excavation activities.

55  Air Sampling

Concentrations of radioactive material in air will be determined, as needed, by sampling
the air. Air sampling shall be conducted in accordance with the guidance provided in NRC
Regulatory Guide 8.25, “Air Sampling in the Workplace”, July 1992 (NRC 1992a). The samples
will be collected under known physical conditions (e.g. filter, sample time, flow rate). The flow
meters of air samplers shall be calibrated at least annually. Calibration shall also be performed
after repair or modification of the flow meter.

Air samples will be collected from general and localized areas when there is potential for
generation of airborne radioactive material. These samples will be used to verify that the
confinement of radioactive material is effective, and provide warning of elevated concentrations
for planning or response actions. In each case, the sampling point will be located in the airflow
pathway near the known or suspected release point(s). As necessary, more than one air sample
location may be used in order to provide a reasonable estimate of the general concentration of
radioactive material in air.

The air sample filters be analyzed onsite for gross alpha-beta activity with a Ludlum
Model-2929 Dual Channel Scaler phoswich detector or equivalent.

The AWS Project Manager or his/her designee shall apply professional judgment and
experience to identify air sampling appropriate for the specific situation. Such judgment will be
based on historical air sampling and characterization results, quantity of contamination of the
material being handled, potential for release of contaminants based on physical form and
activity, type of confinement or containment, and other factors specific to the activity.
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An administrative action level shall be established for breathing zone air samples of 10%
of the derived air concentration (DAC); air sample results greater than this administrative action
level shall be reported to the AWS Project Manager or his/her designee. An administrative limit
shall be established for breathing zone air samples of 12 DAC-hours per week; individual
exposure greater than this action level shall require the individual to be restricted from work
involving potential exposure to airborne radioactive material unless approved by the AWS RSO
or his/her designee.

The 10% DAC value for Ra-226 is 3.0 E-11 nCi/ml which can be found in 10 CFR Part
20, Appendix B, Table 1, Column 3.
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6.0 PLANNING PHASE OF RADIOLOGICAL SURVEYS

6.1 Radionuclide of Concern

Based upon historical information from previous investigations and soil sample analysis
conducted at Sites 12, 25, and 27 the radionuclide of concern is radium-226 (***Ra). Table 6 lists
the radionuclide of concern with the half-life and principle types of radiation (alpha, beta, or
gamma).

The radionuclide of concern is the radionuclide at a particular site that could contribute
significantly to the dose received by the public.

Table 6 Radionuclide of Concern

Radionuclide Half-life Radiations

Radium-226 1,600 years Alpha (o)/gamma ()

6.2  Surface Activity Derived Concentration Guideline Limits (DCGLs) for
Radionuclide of Concern for Equipment, Materials, and Tools

The surface activity DCGL’s are stated in the “Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses, By-
product, Source, or Special Nuclear Materials, (NRC 1987).” These DCGL’s are applied to
incoming and outgoing surveys of equipment used during remediation activities, and surveys of
debris and various surfaces (concrete, asphalt, etc.). Table 7 presents the DCGL’s.

Table 7 Surface Activity DCGL’s for Equipment, Materials, and Tools

2 A 3
Removable Average Maximum Radiations

Emitted

Radionuclide in in in
dpm/100cm® | dpm/100cm?®  dpm/100cm?

Ra-226 20 100 300 o

1. Measurements of average contaminant should not be over more than 1 m?

2. The maximum contamination level applies to an area of not more than 100 cm®
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6.3  Derived Concentration Guideline Limit (DCGL)for Radionuclide of Concern for
Soil

The DCGL for soil was calculated using RESRAD Version 6.4 Modeling Code developed
by Argonne National Laboratory to evaluate doses from exposure to radioactively open land
areas.

The calculated DCGL using RESRAD for soil for Ra-226 is 1.61 pCi/g.

The following section provides the details on parameters used for the calculation of the
DCGL.

6.4  Dose Modeling Summary

RESRAD is a computer model designed to estimate radiation doses and risks from
residual radioactive materials. It is the only code designated by DOE in for the evaluation of
radioactively contaminated sites.

NRC has approved the use of RESRAD for dose evaluation by licensees involved in
decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of sites
being reviewed by NRC staff.

Derived Concentration Guideline Levels (DCGL’s) are a radionuclide-specific surface or
volume residual radioactivity level that is related to a concentration or dose or risk criterion.

The radiation dose is the amount of energy from radiation that is actually absorbed by the
body both internally and externally.

The DCGL for soils was calculated using RESRAD Version 6.4 Modeling Code
developed by Argonne National Laboratory to evaluate doses from exposure to radioactively
open land areas.

DCGLs were determined based on a 25-mrem/yr TEDE target dose. The “Industrial
Worker” scenario was used in the calculations. A random activity was selected for Ra-226 and
the model was run to determine the resulting peak dose. Using an iterative approach, the input
activity was adjusted until the model produced a specific target dose (25 mrem/yr TEDE) result
at the peak year. Radionuclide activities (1.61 pCi/g) associated with the target doses were
selected as the DCGLs.

RESRAD-Version 6.4 is a validated model that provides conservative dose estimations
for outdoor open land areas. The potential characteristics, and predicted future use of the
southern perimeter area of Site 12 are well within the predicted capabilities of RESRAD-Version
6.4.
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The area default values were replaced with site specific measurements of the eastern area
of Site 12. The default parameter values for source area, source/receptor geometry, were replaced
with more conservative site specific and/or literature values.

The RESRAD-Version 6.4 model input parameters, including site specific, literature, and
default parameters and key parameters used in the “Industrial Worker” scenario are provided in
this plan in Attachment 1.

The RESRAD output reports are provided in this plan in Attachment 1.

Table 8 below presents a summary of the pathway selections.

Table 8 Summary of Pathway Selections

Pathway User Selection
1 — external gamma Active
2 — inhalation (w/o radon) Active
3 — plant ingestion Suppressed
4 — meat ingestion Suppressed
5 — milk ingestion Suppressed
6 — aquatic foods Supressed
7 — drinking water Supressed
8 — soil ingestion Active
9 — radon’ Active
Find peak pathway doses Active

Because a validated model and conservative parameter values were used, the
DCGL presented in Section 6.3 will likely result in actual doses to the receptors well
below the target dose of 25 mrem/yr TEDE.

6.5 Data Quality Objectives

A multi-agency committee representing the Department of Defense (DOD), Department
of Energy (DOE), the Environmental Protection Agency (EPA), and the Nuclear Regulatory
Commission (NRC) has addressed this need by producing a guidance document known as the
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM).
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Published in December 1997, MARSSIM provides detailed guidance for planning,
implementing and evaluating environmental and facility radiological surveys to demonstrate
compliance with a dose- or risk-based regulation. MARSSIM focuses on the demonstration of
compliance during the final status survey once scoping, characterization and any necessary
remedial actions are completed.

MARSSIM provides a single, nationally consistent guide for verifying that radioactively
contaminated sites have been cleaned up to standards. Combining this information into one
manual has increased efficiency, and has eliminated the confusion that can result from
contractors working from multiple manuals.

The surveys of Site 12, Site 25, and Site 27 areas will require sufficient detail to
determine if the release criteria are met. The data from the Final Status Surveys that will be
performed as defined in MARSSIM will meet the data quality objectives stated below.

The final status survey design process for the excavation bottom and overburden soil
begins with development of data quality objectives (DQOs) in accordance with the guidelines
outlined in Appendix D of MARSSIM and EPA QA/G4 "Guidance for the Data Quality
Objectives Process" (EPA, 2000). The DQOs are then used in conjunction with the radiological
conditions at the site to calculate the number and locations of measurement and sampling points
to demonstrate compliance with the release criterion as discussed in Section 6.3. Survey
techniques and analytical methodologies were selected to generate the required analytical data.
Once the data is received from the surveys and laboratory and is validated, it will be evaluated
using statistical techniques to test against the hypothesis stated in Section 7.9.2. Sampling, as
discussed in this and subsequent sections, refers to the collection of measurement data.
“Sampling” includes soil samples for off-site analysis, alpha/beta direct measurements, and
swipe samples.

6.5.1 Statement of the Problem

6.5.1.1 Excavation Bottoms/Asphalt-Concrete Surfaces

For the Final Status Surveys of the excavation areas bottom and
overburden soils it must be determined if the allowable release limits have been
met or if investigation/remediation is warranted. Therefore, the decision to be
made can be stated: “Do the Final Status Survey Units meet the allowable soil
concentration release limit of 1.61 pCi/g and/or 100 dpm/100cm” .. The null
hypothesis (H,) as required by MARSSIM is stated and tested in the negative
form: “The median concentration in the survey unit exceeds the soil concentration
release limit.”

Final Status Surveys are surveys, measurements, and sampling, once
performed that describe the radiological conditions of a site, following completion
of decontamination/remediation activities (if any) in preparation for unrestricted
release.
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It is anticipated that successful completion of activities described in this
Final Status Survey (FSS) Plan will provide sufficient data for the unrestricted
release of the areas undergoing survey. Resources available to provide the
necessary data include the following:

Activities outlined in this FSS Plan.

Guidance provided in the Multi Agency Radiation Survey & Site
Investigation Manual (MARSSIM) for performing Final Status Surveys (FSS).

Process knowledge, inspections, and various radiological survey reports
previously conducted in the areas.

Statistical analysis of survey data collected during survey activities
outlined in this Survey Plan.

6.5.2 Identification of Decisions

The need to provide data for unrestricted release of the Site 12, 25, and 27 areas
and equipment requires the performance of radiological surveys as specified in this FSS
Plan.

The primary uses of the data expected to result from completion of this FSS Plan
is to provide information and data to support the unrestricted release of excavation
bottoms in Sites 12, 27 and areas in Site 25.

6.5.3 Inputs to the Decision

Radiological surveys and sampling required to support the unrestricted release of
the areas will include:

Locate and survey background reference area(s) where meaningful background
radiation levels can be determined (See Section 7.1 of this plan);
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100 % gamma scan survey of the excavated area bottoms and overburden soils
(Site 12 and Site 27) with Ludlum Model 2350-1 Data Loggers coupled to Ludlum Model
44-10 2-inch by 2-inch Nal detectors will be performed;

100 % alpha/beta scan surveys of the concrete pad areas outside of Building 780
(Site 25) with Ludlum Model 2360 Data Loggers coupled to Ludlum Model 43-37 large
area gas proportional detectors or equivalent will be performed, also concrete and asphalt
covered areas in Site 27 will be surveyed in this manner;

Systematic alpha/beta static readings in the survey units (concrete pad areas
outside of Building 780);

Systematic soil samples in the survey units (soil, gravel);

Laboratory data validation and statistical analysis of collected data.

6.5.4 Definition of Study Boundaries

The spatial boundary for this survey effort (Site 12 and Site 27) is the entire
excavation bottom estimated to be 35’ wide by 50’ long for Site 27 and 41° wide by 200’
long for Site 12. Each survey unit will be 100 % gamma scan surveyed. Systematic soil
samples will also be collected from each survey unit.

The spatial boundary for the concrete surface area in Site 12 is ~ 700’ long by
120’ wide. This area will be 50% gamma scan surveyed. Systematic alpha/beta static
readings and swipes will also be collected from each survey unit.

The spatial boundary for the asphalt/concrete surfaces in the soil laydown/bin
staging area is ~ 240’ long by 100’ wide. This area will be 50% gamma scan surveyed.
Systematic alpha/beta static readings and swipes will also be collected from each survey
unit.

The spatial boundary for this survey effort is the entire concrete pad outside of
Building 780 (Site 25) which is estimated to be ~ 7,875 in total size (8 separate survey
units). Each area will be 100 % alpha/beta scan surveyed. Systematic alpha/beta static
readings and swipes will also be collected from each survey unit.

6.5.5 Development of a Decision Rule

6.5.5.1 Surface Activity Release Limits

The surface activity release limits are presented in Table 8.
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6.5.5.2

6.5.5.3

If during performance of the FSS the values found are greater
than the values presented in Table 8 further investigation and
decontamination/remediation will be required. If the values found are
less than the values presented in Table 8 no further action is required.

Soil Concentration Release Limits
The soil concentration limit is 1.61 pCi/g for Ra-226.
Investigation Levels

Investigation levels are specific levels of radioactivity used to
indicate when additional investigation and/or remediation may be
necessary. Investigation levels also serve as a Quality Control (QC)
check. For example, in addition to indicating potential contamination,
a measurement that exceeds the investigation level may indicate a
failing instrument.

When determining an investigation level using a statistical-based
parameter (e.g., standard deviation), the following may be considered:
survey objectives, underlying radionuclide distributions (e.g., normal,
log normal, non-parametric), data population descriptors
(e.g., standard deviation, mean, median), and prior survey and historical
information.

For alpha surveys, the investigation level will be 90 dpm/100
cm’ .. This level is set at 90% of the DCGL value.

For gamma surveys, the investigation level will be established
at the reference area mean + 3o, where o is the standard deviation of
the gamma readings in the reference area.

If all areas are less than the investigation levels no further
actions will be required.

If an investigation level is exceeded, the measurement will
have to be confirmed to ensure that the initial measurement/sample
actually exceeded the particular investigation level. This will involve
taking further measurements to confirm the initial result, and as
appropriate, to quantify the area of elevated residual radioactivity and
to determine if further remediation is required.
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6.5.6 Limits on Decision Errors

Actions to minimize errors need to be implemented during the data collection
phase of the radiological survey. Qualified radiation survey personnel will perform the
survey and record the data. Additional actions, such as instrument calibration, daily
instrument source checks, and backup surveys with separate instruments provide the
primary steps to be taken to avoid errors in the data collection phase of the survey
process.

In order to minimize errors, the applicable requirements of AWS Standard
Operating Procedures (SOPs) for performing surveys and instrumentation calibration and
use will be followed. Copies of the SOPs will be provided upon request.

Data collection and transcribing is the first phase where errors may arise. To
avoid data errors for manual surveys, experienced personnel will record and transcribe
the data.

The ongoing on-site analyses and evaluation of survey results provides a final
check for errors, which if detected, can be corrected.

There are two types of decision errors that can be made when performing the
statistical tests described in this plan. The first type of decision error, called a Type I
error, occurs when the null hypothesis is rejected when it is actually true. A Type I error
is sometimes called a “false positive.” The probability of a Type I error is usually denoted
by a. The Type I error rate is often referred to as the significance level or size of the test.

The second type of decision error, called a Type Il error, occurs when the null
hypothesis is not rejected when it is actually false. A Type II error is sometimes called a
“false negative.” The probability of a Type II error is usually denoted by 3. The power of
a statistical test is defined as the probability of rejecting the null hypotheses when it is
false. It is numerically equal to 1-3, where [ is the Type II error rate.

This Final Status Survey is designed to limit Type I and Type II errors to 5%. It
is important to minimize the chances that survey units exceeding the release limits will be
missed (Type I Error) and survey units meeting the release limits will be rejected as too
high (Type II Error). The probability of either of these occurring will be set at a
maximum of 5%.

6.5.7 Optimizing Data Collection
6.5.7.1 Review Outputs and Existing Data for Consistency

Radioactive source readings will be used to check instruments
for consistency prior to use in each daily shift. The instrument will
only be used after readings are compared and agree within +/- 20 %.
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6.5.7.2

6.5.7.3

6.5.7.4

The Project Manager will review the information each day to verify
equipment is operating satisfactorily.

The Project Manager will review the survey data on a daily
basis. This will ensure an ongoing independent review for consistency
of all survey data collected.

Determination of Scan Percentage

100% of the excavated area bottoms and removed overburden
soils will be gamma scan surveyed. This is necessary to determine the
extent, if any, of residual contamination that might be present.

100% of the concrete pad outside of Building 780 (Site 25) will
be alpha/beta scan surveyed. This is necessary to determine the extent, if
any, of residual contamination that might be present.

50 % of the soil laydown/bin storage area will be gamma scan
surveyed. This is necessary to determine the extent, if any, of residual
contamination that might be present.

50 % of the concrete surface area in Site 12 will be gamma scan
surveyed. This is necessary to determine the extent, if any, of residual
contamination that might be present.

Data Collection Decision Alternatives

The data collection design alternatives may change slightly
based on conditions found in the field being different than the
information furnished based on prior surveys and available
information.

In the event that a survey unit classification is revised as a
result of detecting unexpected contamination, the Navy will be notified
and changes to this survey plan will be required prior to resumption of
survey activity.

Select Most Resource Effective Survey Design

As indicated above, the survey design specified for use in this
survey plan was developed in accordance with best management
practices and MARSSIM guidelines and will provide the necessary
data for a radiological final status survey. Coupled with the use of
experienced personnel and proper instrumentation, this design is the
most efficient and resource effective.
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6.6

6.5.7.5 Document Operational Details and Theoretical Assumptions

Operational details for the radiological survey process have
been developed for and are included as part of this survey plan. The
theoretical assumptions are based on guidelines contained in
MARSSIM (MARSSIM, 2000). Specific assumptions regarding types
of radiation measurements, instrument detection capabilities, quantities
and locations of data to be collected, and action levels are contained in
this survey plan.

6.5.8 Sampling Process Design

The sampling process design includes the following elements:

The types of samples and sampling matrices for the Final Status Survey of the
areas are gamma scans, alpha/beta scans, alpha/beta direct measurements, swipe, and soil
samples.

The sampling frequency at the areas is set at a minimum of 16 soil samples and/or
direct measurements for each of the survey units.

ALARA Considerations

Based upon previous surveys performed, dose rates, and the anticipated total
amount of residual radioactive materials at the NAS Pensacola work areas, direct
exposure to radiation to the survey workers will be minimal during remediation and
survey activities. Measurements conducted by AWS personnel in May of 2009 show
maximum gamma exposure rates including background in the areas is below 5 pR/hr at 1
meter from the ground surfaces. During performance of the excavation, surveys and any
potential decontamination activities, the workers exposures are not anticipated to exceed
10 millirem TEDE.
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7.0 IMPLEMENTATION PHASE OF SURVEYS

7.1  Background Reference Radiation Levels

A site background reference area will be chosen that has similar physical, chemical,
geological, radiological, and biological characteristics as the survey unit being evaluated.
Background reference areas are normally selected from non-impacted areas, but are not limited
to natural areas undisturbed by human activities. In some situations, a reference area may be
associated with the survey unit being evaluated, but cannot be potentially contaminated by site
activities. Generally, reference areas should not be part of the survey unit being evaluated.

The site background count rate levels will be established for the final status surveys by
obtaining sixteen, 1-minute static readings (with each instrument to be used), taken at 4” from
the surface of soil and concrete surfaces for gamma surveys from areas unlikely to be affected by
the residual radioactive materials that could be present at the different survey areas. The average
value for these readings will be used as the area background radiation levels.

Also, site background count rate levels will be established for the final status surveys by
obtaining sixteen, 2-minute static readings (with each instrument to be used), taken on contact
with concrete and asphalt surfaces for gross alpha-beta surveys from areas unlikely to be affected
by the residual radioactive materials that could be present at the different survey areas. The
average value for these readings will be used as the area background radiation levels.

The readings will be documented on Form AWS QAO003 or equivalent electronic
spreadsheet.

NOTE: 18 background reference area soil samples were collected during previous phases
of radiological scoping survey activities at the site. The average Ra-226 concentration was 0.27
pCi/g.

14 of the background samples were collected by EnSafe, Inc. during the 1996
radiological investigation (EnSafe, 1996). 4 additional samples were collected by AWS, LLC
during the first 2009 scoping survey effort (AWS, 2009).

Figures 9 and 10 present maps of the sample locations.
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Figure 9 Background Reference Area Sample Map




Final Work Plan and Final Status Survey Plan Section 7.0
NAS Pensacola Sites 12, 25, and 27 Rev. 1
Aleut World Solutions

Figure 11 presents a map of the proposed background reference areas.

Figure 11 Background Reference Area Map

7.2  Area Classifications

For the purposes of establishing the sampling and measurement frequency and pattern,
the trench bottom and removed overburden soil will be divided into impacted areas with one of
three following classifications:

Class 1 Areas: Areas that have, or had prior to remediation, a potential for radioactive
contamination (based on site operational history) or known contamination (based on previous
radiation surveys) above the release limits. Examples of Class 1 areas include:

e site areas previously subjected to remedial actions
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e locations where leaks or spills are known (or suspected) to have occurred

e radioactive material storage areas

e areas with contaminants in discrete solid pieces of material or high
specific activity

Class 2 Areas: Areas that have, or had prior to remediation, a potential for radioactive
contamination or known contamination but are not expected to exceed the DCGL’s provided in
Sections 6.3 and 6.4. To justify changing the classification from Class 1 to Class 2, there should
be measurement data that provides a high degree of confidence that no individual measurement
would exceed the release limits. Other justifications for reclassifying an area, as Class 2 may be
appropriate, based on site-specific considerations. Examples of areas that might be classified as
Class 2 include:

e Jlocations where radioactive materials were present in an unsealed form
e areas downwind from the main areas of concern (AOC)

e areas handling radioactive materials

e areas on the perimeter of former contamination control areas

Class 3 Areas: Any impacted areas that are not expected to contain any residual
radioactivity, or are expected to contain levels of residual radioactivity at a small fraction of the
release limits, based on site operating history and previous radiation surveys. Examples of areas
that might be classified as Class 3 include buffer zones around Class 1 or Class 2 areas and areas
with very low potential for residual contamination but insufficient information to justify a non-
impacted classification.

Based upon process knowledge, and operational history, Site 12, Site 25, and Site 27 will
be classified as Class I areas. The asphalt/concrete surface areas in the soil laydown/bin storage
area will be classified as a Class 2 area. The concrete surface area in Site 12 will be classified as
a Class 2 area.

7.3 Survey Units

Table 9 below presents the classifications and number of survey units of the areas where
radiological surveys and sampling are to be performed during this effort.
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Table 9 Field Survey Unit Summary Table

Area/lLocation MARSSIM Total Surface Area Radionuclide(s) of Number of Survey
Classification (Square Concern Units

meters/Square feet)

Site 12 Area East of Building 3821 Class 1 ~762/8,200 Ra-226 1
(Soil, Excavation Bottom)
Site 12 (Concrete) Class 2 7,804/84,000 Ra-226 1
Site 25 Class 1 ~731.6/7,875 Ra-226 8
Site 27 (Soil, Excavation Bottom) Class 1 ~162.5/1,750 Ra-226 1
Site 27 Laydown Area Class 2 ~2,230 /24,000 Ra-226 1
(Concrete/Asphalt)

Survey units are limited in size based on classification, exposure pathway modeling
assumptions, and site-specific conditions. MARSSIM (Rev. 1, August 2000) recommends areas
for survey units according to the following:

Classification Suggested Area
Class 1 Open Land Areas up to 2,000 m?/21,527 ft’ land area
Class 2 Open Land Areas 2,000 m%/21,527 ft* to 10,000 m*/107,639 ft*

Class 3 Open Land Areas  no limit

Figure 12 below presents a map showing the approximate locations of the Class 1 and

Class 2 survey units.
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Figure 12 Survey Unit Location Map
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7.4 Reference Grids

A reference coordinate system will be laid out for each survey unit to obtain survey data
and sample location points. A square grid system will be used for the Final Status Surveys in the
excavation bottoms, overburden soil, and concrete/asphalt surface survey units. The length, L, of
a side of the square grid is determined by the total number of samples or measurements to be
taken. The length of the square will determine the distance between direct measurements
(MARSSIM, 2000). The length or spacing of the grids will be calculated for the survey unit
using the following equation:
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Where,

L = length of squares grids (ft);
A = surface area of the survey unit (ft*); and
N = statistically calculated number of samples.

The length of the measurement/sampling intervals for each of the survey units is
presented in this plan in Table 10 below.

Table 10 Survey Unit Data Table

Length of Grid

. Survey Unit Size MARSSIM Number of Soil X
Survey Unit in M/t Class Sambles Pattern in
b Meters/Feet
Site 12 Excavation ~ 762/8,200 1 16 6.8/22.5
Bottom
Site 25 Outside Concrete - 91/984 1 16 23/75
Pad Surfaces
i i ~162.5/1,750
Site 27 Excavation 1 16 32/10.5
Bottom
Site 12 (Concrete) ~ 7,804/84,000 2 16 22/72
Site 27 Laydown Area ~2,230 /24,000
(Concrete/Asphalt) 2 16 11.7/38.5

"Will be calculated in accordance with Sections 7.3 and 7.4 prior to performance of
the survey.

NOTE: Figure 13 presents an illustrative diagram of the survey unit for the
excavation bottom in Site 12. Other survey units will laid out in the same manner as
described above, but are not illustratively presented in this plan. A minimum of 16
samples will be collected in accordance with Section 7.9.5 of this plan.
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Figure 13 Site 12 Excavation Bottom Survey Unit Layout Diagram
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* Denotes Random Start Point

. Denotes Soil Sample Location Point
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7.5  Systematic vs. Biased Sampling

It is important to randomly survey a site, so that each part of the site has an equal chance
of being surveyed. This type of survey is called systematic. However, knowledge of the site can
identify areas that are more likely to contain contaminants. These should be examined closely.
This type of survey is called biased.

Both systematic and biased sampling will be employed in trench bottom and overburden
soil survey units. Gamma scan surveys will cover 100% of the soil surfaces. The systematic
sampling pattern starting point for the survey units will be randomly placed. However, in
addition to these 16 systematic samples, other samples will be collected only where the gamma
scan surveys indicates elevated levels of residual contamination, if any are discovered.

7.6  Survey Instrumentation

7.6.1 Instrumentation Selection

Instruments will be selected that are suitable for the physical and environmental
conditions at the site. The instruments and measurement methods selected will be able to
detect the radionuclide 